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University of Nevada, Las Vegas 
 
 
 
2009 
 
College of Sciences 
 
Undergraduate Research Opportunities Program 
 
Summer Poster Session 
 
August 6, 2009 
UNLV Student Union Ball Room 
 
 
 
7:00 a.m. – 7:30 a.m.  Poster Installation 
7:30 a.m. – 9:30 a.m.  Judging 
 
9:30 a.m. – 12:00 p.m.  Public Viewing 
 
12:00 p.m. – 12:30 p.m.  Luncheon and Presentations 
 
 
12:30 p.m.    Welcome (Professor Carl Reiber)  
12:40 p.m.    Faculty presentation, (Assistant professor  
      Helen Wing) 
12:50 p.m.    Student presentation, (Tesla Birnbaum, UNLV) 
1:00  p.m.    Acknowledgements (Professor Carl Reiber) 
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National Institutes of Health (NIH) IDeA Network of 
Biomedical Research Excellence Program (INBRE) 
Undergraduate Research Program 
Nevada INBRE sponsors 15 undergraduate research scholarships each year. 
Students selected for the program conduct a lab research project in a faculty 
mentor’s laboratory. Summer research opportunities often lead to longer-term 
collaborations between students and faculty, publishable research, and careers 
in medicine or biomedical research. Opportunities are available for research in 
emerging areas such as genomics, proteomics, molecular modeling, imaging, 
and bioinformatics. However, any area of research that might be supported by 
the NIH is appropriate. 
Students are selected in a statewide, merit-based competition. As part of the 
application process, students are required to identify a faculty mentor at UNR, 
UNSOM, UNLV, or the Nevada Cancer Institute with whom they are interested in 
conducting research.  
Nevada INBRE is a network of physical and human resources available to 
scientists in Nevada. Its mission is to provide infrastructure that enables 
investigators to successfully win research funding. INBRE research facilities 
provide research support services, training, and equipment for Nevada's 
biomedical investigators. Nevada INBRE also sponsors research, scholarships 
and training opportunities for faculty members and students. 
The National Center Research Resources (NCRR) Institutional Development 
Award (IDeA) program broadens the geographic distribution of NIH funding for 
biomedical and behavioral research. The program fosters health-related research 
and enhances the competitiveness of investigators at institutions located in 
states in which the aggregate success rate for applications to NIH has historically 
been low.  Supported by the NCRR Division of Research Infrastructure, the IDeA 
program increases the competitiveness of investigators by supporting faculty 
development and research infrastructure enhancement at institutions in 23 states 
and Puerto Rico. 
IDeA Networks of Biomedical Research Excellence (INBRE) enhance biomedical 
research capacity, expand and strengthen the research capabilities of biomedical 
faculty, and provide access to biomedical resources for promising undergraduate 
students throughout the eligible states. INBRE implements the IDeA approach at 
the state level by enhancing research infrastructure through support of a network 
of institutions with a multidisciplinary, thematic scientific focus. INBRE is the 
second phase of the Biomedical Research Infrastructure Networks (BRIN) 
program, which began by providing planning grants in 2001.  
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Centers of Biomedical Research Excellence (COBRE) augment and strengthen 
institutional biomedical research capabilities by expanding and developing 
biomedical faculty research capability through support of a multidisciplinary 
center, led by a peer-reviewed, NIH-funded investigator with expertise central to 
theme of the grant proposal.  
The IDeA program also supports IDeANet, an Internet-based network providing 
connectivity for high-bandwidth science applications. IDeANet will enable 
collaboration among institutions, ultimately supporting all participants in the IDeA 
program, as well as participants in the Research Centers in Minority Institutions 
(RCMI) program and other NCRR-supported networks. 
 
 
Front row (left to right): Jenny Lam, UNLV; Lia Africa, UNLV; Middle row (left to 
right): David Basta, UNLV; Mary Girard, UNLV; Back row (left to right): Adam 
Austin, UNLV; Jarod Wolffis, UNLV. 
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Nevada National Sciences Foundation (NSF) 
Experimental Program to Stimulate Competitive 
Research (EPSCoR) 
The Undergraduate Research component of the current NSF EPSCoR award 
provides lab and field research experiences, through summer scholarship 
programs and annual fellowship opportunities, to full-time NSHE undergraduate 
students.  These programs fund eligible students either majoring in mathematics, 
science, or engineering, or majoring in education and specializing in teaching K-
12 in the fields of mathematics, science, or technology.  Research is conducted 
under the guidance of NSHE faculty mentors. The hands-on experience gained 
through these programs has proven to supplement classroom learning and serve 
as gateways to new and exciting opportunities for all participants. 
EPSCoR - Experimental Program to Stimulate Competitive Research 
NSF, the federal agency that first developed EPSCoR programs, sponsored the 
first EPSCoR program in Nevada. Since 1985, NSHE institutions have received 
more than $41 million in federal funds from NSF EPSCoR, together with non-
federal matching funds.  
 
Front row (left to right): Marsha Kristel (Maki) Bernardo, UNLV; Lindsey Clark, 
UNLV; Back row (left to right):  Jessica Newburn, UNLV; Bradley Davey, UNLV;  
David Hannasch, UNLV. 
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National Science Foundation Research Experience for 
Undergraduates Program (NSF REU) 
 
REU MICROBIOLOGY  
UNLV offers an REU Site program in partnership with the Desert Research 
Institute. Undergraduate students participate in a 10-week summer program 
involving research in the area of environmental microbiology.  
 
Students collaborate with faculty mentors in developing and carrying out 
hypothesis-based projects on microorganisms from diverse habitats such as hot 
springs, the deep terrestrial subsurface, hypersaline lakes, arid soils, and 
ephemeral water sources. Students may also choose to explore the mechanisms 
of magnetotaxis, microbial adaptation to stressful and nonhost environments, or 
the dynamics between primary producers and consumers.  
 
All students receive training in current molecular techniques and the ethics of 
science, and they participate in weekly discussions on their project. At the 
conclusion of the program, students present their research results at a scientific 
colloquium. In addition, all students are encouraged to present their research at a 
regional or national scientific conference. Students receive a $4000 stipend, 
housing, meals, and a travel subsidy. First generation college students and 
members of an underrepresented group are strongly encouraged to apply. 
 
Front Row (left to right): Carmen Villin, UNLV; Monique Gomez, Western New Mexico 
University; Middle row (left to right): Eric Hughes, Arizona State; University; Dolores 
Huang, Nevada State College; Ann-Desdemonia Fowajuh, University of Maryland, 
Eastern Shores; Turquoise Alexander, Fort Valley State University; Marian Schmidt, 
Hampshire College; Ali Jamil, Vassar College; Back row (left to right): Autoro White, Fort 
Valley State University; Christine Simons, Villanova University; Chan Hansen, UNLV; 
Ulysses Pickard, Fort Valley State University; Lauren Johnson, Hampton University; Not 
pictured: Carrie Glenney, University of Washington. 
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National Aeronautics and Space Administration (NASA) 
Experimental Program to Stimulate Competitive 
Research (EPSCoR) 
 
The NASA Experimental Program to Stimulate Competitive Research (EPSCoR), 
strengthens the research capabilities of jurisdictions that have not in the past 
participated equably in competitive aerospace and aerospace-related research 
activities. EPSCoR provides eligible jurisdictions with funding to develop a more 
competitive research base within their jurisdiction and member academic 
institutions. Seven federal agencies conduct EPSCoR programs.  The two main 
components of NASA EPSCoR are: 
 
NASA EPSCoR Research Infrastructure Development Cooperative Agreement 
Notice.  The Research Infrastructure Development (RID) component enables 
jurisdictions to build and strengthen relationships with NASA researchers. The 
RID has a three-year base period of performance with a potential single, two-
year renewable period of performance. Awards are $125,000 per year. A one-to-
one match (cash or in-kind) is required for every NASA dollar awarded. The most 
recent RID was announced and awarded in 2007. NASA intends to announce the 
RID opportunity every three to five years, pending funding availability. 
 
NASA EPSCoR Research CAN.  The NASA EPSCoR CAN for Research Awards 
solicits topic-specific proposals addressing high-priority NASA research and 
technology development needs. Awards are up to $750,000 for a three-year 
performance period. A one-to-one match (cash or in-kind) is required for every 
NASA dollar awarded. NASA intends to announce the EPSCoR CAN for 
Research Awards yearly, pending funding availability. 
 
NASA Research Opportunities 
Supporting research in science and technology is an important part of NASA's 
overall mission. NASA solicits this research through the release of various 
research announcements in a wide range of science and technology 
disciplines. NASA uses a peer review process to evaluate and select research 
proposals submitted in response to these research announcements. 
Researchers can help NASA achieve national research objectives by 
submitting research proposals and conducting awarded research.  
University and industry research institutions are important NASA partners in 
many areas of science and technology. As part of its broadening focus on 
advancing the field of distributed heterogeneous computing, NASA supports 
ongoing research efforts in a number of disciplines through the grant process. 
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Grant Supported Students and Independent Study 
Programs 
 
Undergraduate research programs are a valued component of the College of 
Sciences.  Independent research activities mentored by our research active 
faculty cultivate and support research partnerships and invite undergraduates to 
work as junior colleagues in a laboratory.  These programs offer the opportunity 
to work on cutting edge research.  Continuing students, undergraduates, and 
high school students engage in each phase of standard research activity: 
developing research plans, writing proposals, conducting research, analyzing 
data, and presenting research results in oral and written form.  
Research activities can take place over the summer or during the regular 
academic terms and are available in both academic departments and  
interdisciplinary laboratories.  Projects may require an entire semester, and many 
continue for a year or more.  Students use their experiences to become familiar 
with faculty members, learn about potential majors, and investigate areas of 
interest.  
Participants gain practical skills and knowledge they apply to careers after 
graduation or as graduate students.  Most importantly, they become involved in 
state-of-the-art research.  The School of Life Sciences and the Department of 
Physics and Astronomy are active participants in this year’s summer UROP 
program with students working in state of the art research laboratories on project 
ranging from honeybee genomics to extra galactic x-ray bursts. 
 
Front row (left to right): Loann Larsen, UNLV; Dr. Robin Herlands, Nevada State 
College; Linda Tran, UNLV; Joyce Pang, University of California, Berkeley; Back 
row (left to right): David Vardukyan, College of Southern Nevada;  Alex 
Jacobson, UNLV; William Kang, University of California, Berkeley. 
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School of Life Sciences 
 
The School of Life Sciences (SoLS)  is one of the largest academic units on the 
UNLV campus, with 28 full-time faculty members, 15 adjunct and research 
faculty, and approximately 1,200 undergraduate majors and 60 graduate 
students.  Our enthusiastic faculty is committed to advancing scientific 
knowledge and to educating, training, and fostering the career development of 
undergraduate and graduate students.  We offer undergraduate concentrations in 
Biotechnology, Comprehensive Studies, Ecology and Evolutionary Biology, 
Education, Cell and Molecular Biology, Microbiology, Integrative Physiology, 
Preprofessional Studies, and Urban Horticulture. 
 
The School has well-equipped laboratories to support research.  These facilities 
are enhanced through access to a number of specialized scientific resources, 
including the Nevada Genomics Center and DNA Sequencing Facility, the 
Nevada Center for Biological Imaging, the Ecophysiological Research facility, an 
animal care facility; and regional natural history collections, including those of the 
Wesley E. Niles Herbarium and the Marjorie Barrick Museum.  Investigators from 
the Nevada System of Higher Education’s Desert Research Institute also 
contribute to our graduate program. Prospective students should make contact 
with one or more faculty members to familiarize themselves with their current 
research interests, opportunities for conducting research projects, and funding 
availability 
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Department of Physics and Astronomy 
The Department of Physics and Astronomy offers Bachelor of Science degrees in 
Physics, Applied Physics, and Computational Physics, as well as a minor in 
Physics. For additional information please visit: 
http://www.physics.unlv.edu/ 
During the summer, a Research Experience for Undergraduate (REU) program 
supports undergraduates and provides research opportunities during a 10-week 
period.  The REU program is funded by a grant from the National Science 
Foundation.  Students should apply by February or March for the following 
summer.  
A chapter of the Society of Physics Students (SPS), including both graduate and 
undergraduate students, welcomes student participation.  
10 
 
Desert Research Institute (DRI) 
 
Education & Outreach:  For higher education students, DRI provides a learning 
environment strongly focused on collaborative, interdisciplinary research. DRI 
faculty members participate in Atmospheric and Hydrologic Science academic 
programs with the University of Nevada, Reno, University of Nevada, Las Vegas, 
and Nevada State College. Students conduct their research at DRI while earning 
their degrees through the universities.  DRI is also committed to Nevada's K-12 
education system and the professional development of its teachers. DRI 
emphasizes "teaching the teachers" so they can bring real world knowledge back 
into their classrooms. 
 
Educational Programs 
 
Atmospheric Sciences Graduate Program:  Students in the Atmospheric 
Sciences Graduate Program study dynamic meteorology, atmospheric physics, 
mesoscale modeling, fire weather and climate, atmospheric chemistry and 
instrument development. 
 
Hydrologic Sciences Graduate Program:  Consistently ranked in the top 10 by 
U.S. News & World Report, the Hydrologic Sciences Graduate Program offers 
M.S. and Ph.D. degrees in both Hydrology and Hydrogeology. 
GreenPower Program 
The GreenPower Program supports non-fossil fuel energy demonstration 
projects and education at Nevada schools. The program involves partnerships in 
both northern and southern Nevada with NV Energy, their customers, and school 
districts. 
Storm Peak Lab Programs:  Educational programs at Storm Peak Lab include 
graduate field work in Atmospheric Sciences, the Geoscience Research at Storm 
Peak (GRASP) program providing field research experiences for diverse 
undergraduate students, and a 5th and 6th grade weather and climate program. 
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UNLV Presidential Research Award 
 
The President’s Research Award is an internal funding award designed to 
support research teams in their pursuit of competitive grant funding. The intent 
of this award is to provide up to $50,000 per award for research projects that will 
lead to submission of one or more competitive grant proposals to 
national/international funding agencies. Depending on the availability of funding 
and the number of applications received, approximately eight to 10 awards are 
offered annually.  
 
The larger institutional goal of the President’s Research Award is to build 
greater research capacity at UNLV and to expand competitive external funding. 
This award is specifically designed for use by research teams, and involvement 
of graduate students on the teams is highly recommended. All full-time 
academic faculty members are eligible for the award, as are researchers 
employed by centers and institutes that recover facilities and administrative 
costs from sponsored program funding. The call for proposals is typically 
announced early in the spring semester. 
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High Pressure Science and Engineering Center 
(HiPSEC) 
HiPSEC focuses on properties of materials relevant to the National Nuclear 
Security Administration's (NNSA) Stockpile Stewardship Program. High priority is 
given to measuring static and dynamic high-pressure studies for validating and 
improving computational models over a largely unexplored range of very high 
pressures and temperatures. Materials under study include d- and f-band metals, 
energetic materials and their detonation products, foams, and hydrogen and 
other and low-Z elements and their compounds.  
HiPSEC staff measure equilibrium thermochemical properties, mechanical 
properties, reaction kinetics, and reaction products at static pressures using in 
situ X-ray diffraction; absorption, emission, light-scattering spectroscopy from 
infrared to X-ray wavelengths; and other chemical and physical methods.  
Its mission also encompasses shock experiments at NNSA's Lawrence 
Livermore National Laboratory, Los Alamos National Laboratory, and Sandia 
National Laboratory, Scientists recoveri samples from these experiments for 
chemical, physical, and mechanical analysis.  
Theoretical and computational studies focus on highly correlated and "warm" 
condensed matter systems. Under the Department of Defense's MURI program, 
HiPSEC scientists are studying effect of defects on the mechanisms of initiation 
and energy release in energetic molecular crystals.  
Collaboration:  This integration of high-pressure science programs in Nevada 
with programs at NNSA's National Laboratories, DOD Research Laboratories, 
and other university laboratories aims to enhance Nevada's scientific and 
educational infrastructure, while developing focused high-pressure research 
programs relevant to the missions of DOE and DOD.  HiPSEC is a member of 
the High Pressure Collaborative Access Team (HPCAT) at the Advanced 
Photon Source of Argonne National Laboratory.  
In addition to HPCAT facilities at the Advanced Photon Source, HiPSEC has 
materials science laboratories on the UNLV campus for crystallography, solid-
state spectroscopy, cryogenic studies, and synthesizing and characterizing 
foams. HiPSEC also maintains computational centers for engineering and solid-
state theory on the UNLV campus.  
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Lia Africa 
Mentor – Dr. Helen Wing 
University of Nevada Las Vegas – School of Life Sciences 
 
Iron is an essential element in the metabolism of many organisms, including 
bacteria.  In many pathogenic bacteria, the levels of iron present trigger the 
expression of many virulence genes.  In Shigella, a gram-negative bacterium that 
causes dysentery in humans, the expression of a small regulatory RNA, ryhB, is 
blocked in the presence of iron.  Studies have revealed that ryhB represses virB, 
a global regulator of virulence genes in Shigella. 
 
 The icsP gene is under the direct control of VirB.  icsP encodes an outer 
membrane protease that cleaves a protein necessary for the actin tail assembly 
of Shigella in vitro.  In vivo, this actin tail enables the pathogenic Shigella to 
spread intracellularly.  Because most of the iron is complexed inside host cells, 
the intracellular compartment is considered an iron-poor environment.   The aim 
of this project is to determine whether iron levels influence the regulation of icsP 
through VirB. 
 
Based on previous studies done on ryhB, I hypothesize that ryhB regulates icsP 
through VirB.  Beta-galactosidase assays and Western blots will allow for 
determination of whether the activity of the icsP promoter and gene expression 
significantly differ in the presence and absence of iron.   
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Adam Austin 
Mentor – Dr. James Tung 
Nevada Cancer Institute 
 
Expression of an alternate splice form of Bmi-1 in multiple myeloma 
The concept of “tumor stem cells” has garnered much attention in the last few 
years. Tumor stem cells are believed to exist among a heterogeneous group of 
cells that constitute a tumor.  These tumor stem cells often express genes that 
are important for stem cell function, cell division, and maintenance of pluripotent 
state in stem cells.  Stem cell or stem cell maintenance genes such as SALL 4 
and Bmi-1 are often seen in these cancer cells and contribute to self-renewing 
divisions and cancer cell survival. In particular, high expression of Bmi-1 (B 
lymphoma mouse Moloney leukemia virus insertion region), a member of the 
polycomb family of transcription factors, is often associated with poor prognosis 
in cancers.  
 
Our laboratory has shown the existence of an alternatively spliced Bmi-1 RNA 
and protein in multiple myeloma cells. The purpose of this research project is to 
understand the effect of an alternate splice form of Bmi-1 protein on cell cycle 
and apoptosis in multiple myeloma cells. To understand the effect of this 
alternate Bmi-1 protein, I first compared the growth rate of different myeloma cell 
lines and correlated that with the expression of the wild-type Bmi-1 and the 
alternatively spliced Bmi-1 form.  I performed time course experiments and 
counted the cell numbers in each cell line at various time points.  My results 
show that the myeloma cell lines, which highly express the alternate form of Bmi-
1, grew faster than the myeloma cell lines, which mostly express the wild-type 
form of Bmi-1.  Currently I am performing RT-PCR and western blot analysis to 
confirm the existence of the alternatively spliced Bmi-1 protein. I plan to isolate 
and sequence the alternatively spliced form of Bmi-1. I also plan to determine the 
effect of knocking-down Bmi-1 expression on cell cycle and apoptosis by 
incorporating inducible shRNA viral constructs targeted against Bmi-1 RNA in 
myeloma cells. 
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David Basta 
Mentor – Dr. Helen Wing 
University of Nevada Las Vegas – School of Life Sciences 
  
Shigella flexneri is a pathogenic bacterium that is the causative agent of 
shigellosis, an illness characterized by severe dysentery. Shigella carries many 
of its virulence genes on a large virulence plasmid and consequently this plasmid 
is the focus of research in the Wing lab. My research focuses on the 
transcriptional regulation of a newly identified gene called ospZ. This gene’s 
protein product is secreted outside the bacterial cell and assists in 
polymorphonuclear leukocyte migration, a function that is believed to enhance 
the virulence of Shigella. Many genes encoded by the Shigella virulence plasmid 
are regulated by the transcription factor VirB, which is also encoded by the 
virulence plasmid. VirB regulates the expression of IcsP, a gene 1.6 kilobase 
pairs upstream of ospZ on the divergent strand. To determine the role VirB plays 
in the regulation of ospZ, reporter plasmids will be constructed in which the ospZ 
promoter region is fused to lacZ (a gene that encodes the enzyme beta-
galactosidase) and transformed into wild type and VirB mutant strains of Shigella. 
Promoter activity of ospZ will then be measured using beta-galactosidase 
assays. My hypothesis is that VirB, which binds to DNA 100 base pairs upstream 
of the ospZ gene, regulates the expression of this gene also. 
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Mary Girard 
Mentor – Dr. Eduardo Robleto 
University of Nevada Las Vegas – School of Life Sciences 
Stationary Phase Mutagenesis in Bacillus subtilis: the interaction between 
transcription and error-prone replication in conditions of stress 
While under conditions of stress, non-dividing cells may acquire beneficial 
mutations. This is referred to as stationary phase mutagenesis, or adaptive 
mutagenesis. Previous research has shown that actively transcribed genes and 
those under selective pressure are prone to mutations that confer escape from 
non-dividing conditions. Accordingly, strains lacking transcription factors have 
shown a drastically lower number of mutations that confer escape while under 
amino acid starvation than those observed in the wildtype background. Also, 
error-prone DNA polymerases are known to be active in cells under stress and it 
has been shown that strains lacking an error-prone DNA polymerase display 
reduced levels of stationary phase mutagenesis. It is possible to speculate that 
when active transcription stalls, perhaps due to pre-mutagenic lesions in the 
template DNA strand, error-prone polymerases are recruited to the site of stalled 
transcription as part of DNA repair processes. This interaction between 
transcription and DNA repair is likely to bias the accumulation of mutations at 
highly transcribed loci. This model may be tested with strains carrying 
deficiencies in Mfd (transcription factor), YqjH (error-prone DNA polymerase), or 
both. We expect the double-knockout strain to show a similar level of 
mutagenesis to those observed in strains carrying only one deficiency, and lower 
levels compared to those in the wildtype. Alternatively, if these factors influence 
mutation separately, a double-knockout should show even lower accumulation of 
adaptive mutants than either the Mfd- or YqjH-. We are currently constructing the 
double-knockout strain in Bacillus subtilis. 
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Jenny Lam 
Mentor – Dr. Brian Hedlund 
University of Nevada Las Vegas – School of Life Sciences 
 
High rates of denitrification have been measured in Nevada geothermal hot 
springs, but little is known about the thermophiles that contribute to this activity. 
We hypothesize that heterotrophic bacteria in the genus Thermus are the most 
important denitrifiers in the springs. Alternatively, other microorganisms including 
chemolithotrophs may also be important. To test these hypotheses, several 
different strategies will be used to try to enrich and isolate nitrate-reducing 
microorganisms. Isolates will be identified by 16S rRNA gene PCR and 
sequencing. Subsequently, representative isolates will be chosen for nitrate 
reductase gene (narG) sequencing and for studies on the kinetics of nitrate 
reduction at high temperature. These data will provide information on how these 
microorganisms may behave in situ and how their activities may affect nitrogen 
cycling in the hot springs. 
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Jarod Wolffis  
Mentor – Dr. Sheri Holmen 
Nevada Cancer Institute 
 
Melanoma is the most rapidly increasing malignancy among young people in the 
United States. If detected early, the disease is easily treated; however, once the 
disease has metastasized it is largely refractory to conventional therapies and is 
associated with a high mortality rate. The development of human cancer from a 
pre-malignant primary tumor to a metastatic lesion that develops at secondary 
sites is thought to be a multi-step process, requiring many genetic and epigenetic 
events that provide a growth advantage to cells. It is still unclear which of the 
many genetic changes in human cancers are required for metastasis. Therefore, 
it is critical to evaluate each step in the metastatic process. To this end, we will 
generate novel lentiviral vectors containing fluorescent reporter genes to better 
understand the metastatic potential of melanoma cells. Vectors containing green 
fluorescent protein (GFP) have already been generated while vectors containing 
red fluorescent protein (RFP) and yellow fluorescent protein (YFP) will be cloned. 
Viruses will be generated and used to infect syngeneic explanted tumor cells. 
Since each vector will be marked with a reporter gene of a different color, we will 
be able to track the movement of these cells in vivo and determine the source of 
each metastatic tumor. Whole body fluorescence will be detected using the 
FluorVivo Imaging System (INDEC BioSystems, Santa Clara, CA). The 
experiments proposed will contribute to an increased understanding of the 
biology of melanoma, which has the potential to identify specific molecular 
targets and promote the development of more effective therapies for advanced 
stages of this disease.   
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Marsha Kristel (Maki) Bernardo 
Mentor – Dr. Allen Gibbs 
University of Nevada Las Vegas – School of Life Sciences 
 
ROLE OF ECDYSONE SIGNALING IN FAT BODY REMODELING 
Climate change is fundamentally connected to animal development and survival, 
and the life history of an organism must be coordinated with predictable seasonal 
changes of the environment. Climate change affects the life cycle of plants, a 
major food source for insects. If photoperiod, the primary environmental queue 
that insects utilize to determine the proper emergence time, and food availability 
becomes out of sync, many populations of insects and other animals could be 
threatened. Understanding animal development can provide insight into this 
issue and could provide clues that may help the scientific community predict how 
insect populations may respond to climate change. 
 
During Drosophila metamorphosis, most of the larval tissues are destroyed, but 
the fat body is an exception. The larval fat body escapes destruction and is 
instead remodeled from flat, polygonal and attached sheets of cells to round, 
spherical and detached free-floating cells (Nelliot, et. al, 2006). It has been 
hypothesized that Ecdysone signaling is necessary for fat cell detachment. To 
test the hypothesis that Ecdysone signaling is necessary for fat cell detachment, I 
am using genetic techniques to create mosaic animals. These techniques will 
allow me to generate clones of cells that are deficient or hyperactive in certain 
Ecdysone signaling targets.   
 
Currently, I am trying to establish animals for the first part of a two-step cross. 
Next, using the FLP/FRT and the Mosaic Analysis with a Repressible Cell Marker 
system (MARCM), I will generate mitotic clones of cells.  These clones will be 
comprised of small populations of cells mutant for Ecdysone signaling factors 
and will be surrounded by normal (wild type) cells. I predict that the populations 
which are deficient in Ecdysone signaling factors will not undergo fat body 
remodeling while the surrounding pools of wild type cells will complete the 
remodeling program. These two types of cells can be distinguished from each 
other because I will also label the Ecdysone signaling-defective cells with green 
fluorescent protein.  The data will be procured on the Confocal Microscope in the 
Center for Biological Imaging.   
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Lindsey Clark 
Mentor – Dr. Adam Simon 
University of Nevada Las Vegas – Department of Geoscience 
 
Full petrographic descriptions of fifty two rock samples collected from one 
hundred thousand year old Mutnovsky Volcano, Kamchatka, Russia are being 
studied to determine the magma compositions of the volcano through time.  I 
expect that the composition will change with time owing to variation in input at the 
base of the volcano pluming system, above the subducting Pacific Ocean crust.  
This variation in composition, including the abundance of important atmospheric 
gases, water, and carbon dioxide, may play a key role in the abundance and type 
of greenhouse gases being emitted.  The samples will also be analyzed by using 
electron probe microanalysis (EPMA) to determine the major and minor element 
abundances in co-existing pyroxene and olivine minerals, and these chemical 
data will be used to calculate the temperature and pressure of magma 
crystallization.  The temperature of crystallization is a function of the water and 
carbon dioxide concentration of the magma. 
 
28  
29 
 
Bradley Davey 
Mentor – Duane Moser 
Desert Research Institute 
 
Abstract 
The first manifestations of global change will most likelv be observed in the 
Earth's atmosphere. Changing wind patterns, for example, may effect the long 
distance dispersal of microor-g anisms. The overall objective of this research is 
to correlate molecular assessments of microbial community structure from cloud 
water and snow samples, obtained from DRI's Storm Peak Laboratory atop Mt. 
Werner in Colorado, with atmospheric data and calculated air mass back 
trajectories. Our activities for summer of 2009 will be a focused proof-of-concept 
exercise to determine if intact microbial DNA and viable cells can be recovered 
from cloud water and alpine snow samples. Specific methods employed will 
include DNA extraction and PCR amplification of the bacterial 16s rRNA gene, 
community fingerprinting (T-RFLP), flow cytometric cell counting, and dilution 
plate counting. 
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David Hannasch 
Mentor – Dr. Monika Neda 
University of Nevada Las Vegas – Department of Mathematical Science 
 
We are computationally investigating fluid flow models for physically correct 
predictions of flow structures. Models based on the idea of filtering the small 
scales/structures and also the Navier-Stokes equations which are the 
fundamental equations of fluid flow, are numerically solved via the continuous 
finite element method. Crank-Nicolson and fractional-step theta scheme are used 
for the discretization of the time derivative, while the Taylor-Hood and Mini 
elements are used for the discretization is space. The effectiveness of these 
numerical discretizations in time and space are examined by studying the 
accuracy of fluid characteristics, such as drag, lift and pressure drop. 
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Jessica Newburn 
Mentor – Dr. Duane Moser 
Desert Research Institute 
 
Abstract 
Located in the discharge zone of the Death Valley Flow System, Ash Meadows 
National Wildlife Refuge is a spring-fed desert oasis and biodiversity hotspot 
about 90 miles northwest of Las Vegas. These critical wetlands are potentially 
threatened by groundwater pumping, exotic species invasions, and climate 
change. Although a major component of the lower food web, very little is known 
about the microbial makeup of this ecosystem. As a first step towards 
understanding the microbial and biogeochemical aspects of this system, a 
detailed molecular-based characterization of microbial communities, baseline 
chemistry, and physical characteristics of various springs of Ash Meadows will be 
conducted over the summer of 2009. Specifically, springs will be compared using 
DNA extraction followed by PCR amplification of the 16s rRNA gene, DNA 
fingerprinting, cultivation, and flow cytometric cell counting. 
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Turquoise Alexander 
Mentor – Dr. Eduardo Robleto 
University of Nevada Las Vegas – School of Life Sciences 
 
Stationary phase mutagenesis is a phenomenon whereby random mutations are 
generated in non-dividing cells. In order to understand how these mutations 
arise, we use Bacillus subtilis, a gram positive rod-shaped model organism. It is 
hypothesize that increased transcription promotes stationary phase mutagenesis 
in this organism. We therefore examined the role of rpoE, a gene that encodes 
RNA polymerase ! subunit and proposed to influence efficiency of transcription. 
To this end, we will first generate a strain bearing a deletion in the rpoE gene. In 
order to determine if this gene is important for mutagenesis, we will examine the 
accumulation of mutations in this strain compared to the wild type by scoring for 
reversion to auxotrophy. If rpoE is significant in this process, we will expect a 
difference between the accumulation of mutations in the mutant strain and wild 
type. This project is a step towards understanding stationary phase mutagenesis, 
a process that has implications in evolution, drug resistance and cancer 
formation. 
 
36  
37 
 
Ann-Desdemonia Fowajuh 
Mentor – Dr. Ernesto Abel-Santos 
University of Nevada Las Vegas – Department of Chemistry 
 
Bacillus cereus and Bacillus anthracis are micro organisms found in soil. 
Normally, only their spores are found in soil. We recently showed that, B. 
anthracis and B. cereus do not germinate in soil. Thus, how does B. cereus and 
B. anthracis continue their life cycle if they can not replicate in soil? We 
hypothesize that B. cereus and B. anthracis spores may germinate in the gut of 
nematodes. Caenorhabditis elegans was used as our model nematode to 
investigate this possibility. Subsequently, the goal of our research is to determine 
the effect of C. elegans on the life cycle of B. anthracis and B. cereus. Three sets 
of experiments were attempted. Synchronized cultures of C. elegans strain N2 
and BA1 was used to determine if B. anthracis and B. cereus have a significant 
effect on the lifespan of nematodes. Co-plating B. anthracis/B. cereus, B. 
cereus/E.coli and B. anthracis/E.coli enabled us to   find out which food source 
was preferred over the other and in what conditions. Finally, B. anthracis spore 
germination was monitored in real time by feeding C. elegans with a B. anthracis 
strain that fluorescence's upon germination. 
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Monique Gomez  
Mentor – Dr. Helen Wing 
University of Nevada Las Vegas – School of Life Sciences 
 
Shigellosis is a disease caused by the pathogenic bacterium Shigella flexneri. 
The bacterium causes bloody diarrheadiarrhea, fever and abdominal pain. 
Infections  can be and may cause fatal. . The disease may also cause bloody 
diarrhea and intense intestinal crampings. In the United States, there have been 
many outbreaks of shigellosis have been traced back to associated with 
inadequately disinfectedchlorinated public swimming pools and wading pools. 
These outbreaks of sShigellosis are most commonly seen among small children 
who play in these pools.  . My goal is to determine how well Shigella survives in 
freshly chlorinated pool water and in pool water that has been stored outside in 
Las Vegas weather for fixed periods. It is well documented that water 
dechlorinates and loses its bacterial killing power with exposure to high 
temperatures and UV. In my experiment, pool water will be distributed into flasks 
and inoculated with two different strains of Shigella, 2457T (wild type) and BS103 
(cured of its virulence plasmid). The pool water will not be chlorinated once the 
experiment has begun. Chlorine levels will be monitored over time and samples 
of water will be removed to determine the number of viable Shigella cells. I 
hypothesize that both strains of Shigella will not survive in pool water that is 
treated properly. However, once the levels of chlorine have dropped, the survival 
rate of wild type Shigella will increase.   
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Chad Hansen 
Mentor – Dr. Eduardo Robleto 
University of Nevada Las Vegas – School of Life Sciences 
 
The relA gene in Bacillus subtilis controls a variety of factors during the stringent 
response which is a response to starvation of amino acids.  The stringent 
response inhibits DNA synthesis and transcription of genes of tRNA, rRNA, and 
ribosomal proteins and promotes synthesis of the required amino acids.  The 
objective of my project is to determine if a strain of B. subtilis that has a knockout 
mutation for the relA gene will accumulate a higher number of mutations that 
confer resistance to antibiotics that inhibit translation.  It is proposed that 
because the relA gene inhibits transcription of ribosomal proteins, a strain lacking 
this gene will transcribe more rRNA and ribosomal proteins and promote the 
generation of mutations that target the translation process. 
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Dolores Huang  
Mentor – Dr. Brian Hedlund 
University of Nevada Las Vegas – School of Life Sciences 
 
15N-nitrate (NO3-) pool dilution experiments show that ammonia (NH3) is oxidized 
to nitrate in geothermal springs up to at least 85C; however, nitrite (NO2-)-
oxidizing microorganisms are only known to grow up to 66°C. We hypothesize 
that thermophilic microorganisms oxidize nitrite to nitrate at high temperatures. 
Alternatively, it is possible that nitrite is oxidized abiotically. We propose to test 
these hypotheses by setting up microbial enrichments designed to grow 
thermophilic nitrite oxidizing bacteria by varying incubation temperature (50, 65, 
80°C), oxygen concentration (20% and 5%), and cultivation media. A negative 
control consisting of filtered spring water (0.1 µm) will be used to determine 
whether nitrite is oxidized abiotically. Enrichments will be monitored for nitrite 
oxidation activity by using colorimetric assays for nitrite and nitrate. Enrichments 
showing activity will be used as a source to try to isolate and/or identify 
responsible microorganisms and to study the kinetics of nitrite oxidation at high 
temperature.   
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Ulysses Pickard 
Mentor – Dr. Dennis Bazylinski 
University of Nevada Las Vegas – School of Life Sciences 
 
Magnetotactic bacteria (MTB) are a diverse group of prokaryotes that 
biomineralize membrane-bound magnetic crystals known as magnetosomes. The 
magnetosomes are aligned within the cell and consist of either magnetite (Fe3O4) 
or greigite (Fe3S4). The biomineralization of magnetosomes consists of several 
processes including: invagination of the cytoplasmic membrane, iron uptake into 
the cell and then into the magnetosome membrane vesicle, and crystallization of 
the mineral phase inside the vesicle. Mam genes control magnetosome 
biomineralization with most of the genes present in an island called a 
magnetosome island. Many of the mam genes are conserved between different 
species of MTB. The genes that are in the island have suggested that they play a 
significant role in the organization of the magnetosomes and how they align 
within the cell.  The focus of this investigation is to determine if certain conserved 
mam genes are found in two isolated and metabolically diverse magnetotactic 
spirillums: LEMS and MMS-1.    
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Christine Simmons 
Mentor – Dr. Kumud Acharya  
Desert Research Institute 
 
Formerly an ephemeral watercourse, Las Vegas Wash is now a perennial system 
due to urban runoff and wastewater treatment plant (WWP) effluent. Las Vegas 
Wash flows into Lake Mead, where the discharge point is only a few miles 
upstream of Las Vegas’ main water intake. This small water cycle establishes the 
necessity to evaluate water quality especially due to non point sources pollution, 
wherein my research lies. Several points along Las Vegas Wash upstream and 
downstream of WWP have been chosen to represent different landuse types 
such as commercial, residential, wastewater treatment plants, etc. At each 
location, parameters including arsenic, selenium, nitrogen, phosphorus, total 
organic carbon, bacteria, and fecal coliforms are to be analyzed and compared 
for the influence of landuse change on both sediments and water. 
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Carmen Vallin 
Mentor – Dr. Eduardo Robleto 
University of Nevada Las Vegas – School of Life Sciences 
 
It is widely known and accepted that the cause of many mutations in cells are 
generated during the replication process of actively dividing cells, however more 
recent research has shown that mutations also arise in non growing conditions, a 
phenomenon known stationary phase mutagenesis. Much of what is known come 
from studies in eukaryotic and bacterial models. It is proposed that in non-
growing cells, the process of transcription plays an important role in 
mutagenesis. I will test the hypothesis that secondary structures formed of DNA 
generated transcription promote mutagenesis. The sequences transcription-
generated structures are speculated to be prone to mutations by exposing 
regions of single stranded DNA to lesions. To test this hypothesis, I examined the 
Bacillus subtilis gene thiF, predicted by in silico analysis to be prone to mutations 
at particular locations during transcription. By altering the base sequence of this 
gene, the stability of its stem-loop structures is affected, thereby allowing us to 
test whether transcription of the altered sequence influences accumulation of in 
thiF. Our assay for detection of mutations is based on reversion to thiamine 
auxotrophy in cells under conditions of starvation. Ultimately, these experiments 
will increase our understanding of how mutations occur in cells of all domains of 
life. 
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Arturo White 
Mentor – Dr. Henry Sun  
Desert Research Institute 
 
Ability of Martian soil to degrade carbohydrates, shown by the Viking mission, 
has two interpretations.  One possibility is that the soil harbors living 
microorganisms.  Alternatively, the soil is sterile but chemically oxidizing, i.e. it is 
laden with photochemical oxidants.  It was shown by REU research last summer 
that these two possibilities can be distinguished by the use of glucose 
enantiomers.  Life is selective: Earth organisms use D-glucose, but ignore L-
glucose.  This stereo selectivity is absent in chemical reactions.  The goal of this 
project is to test if xylose, a five carbon sugar, is also suitable for chiral life 
detection. Mixed microbial cultures were raised from various soils (Jordan, the 
Mojave Desert, and the Atacama Desert).  Added D- and L-xylose were 
monitored over time.  Results show that terrestrial microorganisms utilize only D-
xylose, not L-xylose, confirming that like glucose, xylose is a suitable substrate 
for Martian life detection. 
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Eric Hughes 
Mentor – Dr. Duane Moser 
Desert Research Institute 
 
Abstract 
In the late 1990s, the limits of life were pushed even further when 
microorganisms were discovered thriving 2.5 km below the surface of the Earth 
in deep South African gold mines. These very simple communities were 
dominated by a single species of bacteria from within the phylum, Firmicutes. 
Desulforudis audaxviator remains unique to a sizeable portion of the South 
African deep subsurface. At depths below 2.5km, it comprises well over 99% of 
all organisms present, which presents a unique circumstance in which the 
environment has provided a natural pure culture. From this naturally occurring 
pure culture, environmental genomics was applied to obtain the complete D. 
audaxviatorgenome and thus it’s biological functions were established. This 
presents a unique opportunity to now attempt to grow a previously uncultured 
organism using its genome as a road map to design a specific cultivation 
approach for D. audaxviator. The genome combined with precise chemical 
analysis of its native environment has yielded invaluable insights such as the 
organism’s ability to form spores, to reduce sulfate, to fix nitrogen and use 
ammonia, along with many other unique traits all of which will lead to successful 
cultivation. Here we describe the genome-enabled cultivation of this to date 
uncultured microorganism.  
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Lauren Johnson 
Mentor – Dr. Ronald Yasbin 
University of Nevada Las Vegas – School of Life Sciences 
 
Here, we examine mutagenic programs that are independent of growth, such 
aspects of the evolutionary process are novel and have been implicated in the 
formation of cancers in animal cells and the acquisition of antibiotic resistance in 
animal pathogens.  Adaptive or stationary phase mutagenesis is a genetic 
program to in increase diversity in cells under conditions of stress whereby cells 
escape non-dividing conditions. Previous research has shown that recombination 
functions are required to generate mutations that promote growth in Escherichia 
coli cells starved for carbon. This project tests the hypothesis that recombination 
functions are required for the generation of mutations that promote growth in 
response to amino acid starvation stresses in Bacillus subtilis cells.  In B. subtilis 
cells, recN, in addition to recA, mediates recombination events and may 
influence the formation of adaptive mutations. A RecN- strain will be generated 
by standard molecular techniques and compared to a RecN+ strain for its ability 
to accumulate mutations that affect amino acid biosynthesis. We speculate that 
recN does not affect stationary phase mutagenesis in B. subtilis and discussed 
other novel mechanisms mediating the generation of mutations in non-dividing 
cells. 
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Robin Herlands 
Collaborating with – Dr. Helen Wing 
Nevada State College 
University of Nevada Las Vegas – School of Life Sciences 
 
Abstract 
Differential Localization of IcsA  and IcsP in the Outer Membrane of 
Shigella flexneri  
Our goal is to visualize IcsP on the surface of S. flexneri and determine how its 
localization changes during growth versus stationary phases.  We hypothesize 
IcsP will be present on the surface of S. flexneri differentially during growth and 
stationary phases of cell cycle. We hypothesize greater levels of IcsP seen 
during stationary phase (simultaneous with lower, more unipolar IcsA, due to 
IcsP mediated cleavage).  During growth phase, we expect less IcsP to be 
present on the surface, and IcsA to be more evenly distributed around the cell 
surface. 
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Ali Jamil 
Mentor – Dr. Henry Sun 
Desert Research Institute 
 
The Viking mission showed that Martian soil can degrade a heterotrophic 
medium to carbon dioxide as if live microorganisms were present.  The result is 
considered inconclusive, however, because abiotic oxidants, such as 
superoxides, may also exist on Mars and would explain the Viking result.  One 
way to resolve this ambiguity is to repeat the Viking experiment with a 
isomerically pure medium. The consumption of one isomer, either D or L, would 
indicate biological activity.  Indiscriminate destruction of both isomers would 
indicate abiotic redox processes.  This idea was validated for glucose by REU 
research last summer (Sun et al. 2009).  The objective of this project is to test 
this idea with amino acids.  Specifically, the consumption rates of D- and L-
enantiomers will be compared for histidine, lysine, and serine in selected 
bacteria, archaea, and eukaryotic fungi and yeasts.  Results with Bacillus 
revealed that in histidine, only the L-isomer was consumed while for serine and 
lysine, both the D- and L-isomers were utilized.  If confirmed in other 
microorganisms, these results indicate that histidine is a suitable substrate for 
Martian life detection but serine and lysine are not. 
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Carrie Glenney 
Mentor – Dr. Brian Hedlund 
University of Nevada Las Vegas – School of Life Sciences 
 
It has been proposed that hydrogen oxidation is the energetic foundation of high 
temperature ecosystems; however, results in our laboratory suggest that 
hydrogen oxidation is only one of many microbial metabolisms active in hot 
spring sources. We hypothesize that hydrogenase genes are repressed under 
high oxygen concentrations that exist in some hot spring sources. We propose to 
test this hypothesis by using six genera within the phylum Aquificae, the 
dominant microbial phylum in most hot spring sources. Bacteria will be grown in 
pure culture under a variety of electron donor and acceptor conditions (with and 
without hydrogen at high and low O2 concentration). Cells will be tested for their 
ability to oxidize hydrogen by using a microrespirometry device at different 
phases of microbial growth. In addition, reverse transcriptase PCR may be used 
to determine which hydrogenase genes are transcribed under different 
conditions.  
 
Marian Schmidt  
Mentor – Dr. Dennis Bazylinski 
University of Nevada Las Vegas – School of Life Sciences 
 
Cosmopolitan in their distribution, magnetotactic bacteria (MTB) are motile, 
aquatic prokaryotes that passively align along geomagnetic field lines and 
represent a morphologically, physiologically and phylogenetically diverse 
assemblage of organisms.  MTB are characterized by their ability to 
biomineralize magnetosomes, which are membrane-bound crystals of magnetite 
(Fe3O4) or greigite (Fe3S4) arranged in one or more linear chains inside of the 
cell, which are responsible for the cell’s magnetism.  MTB can be readily 
separated from other organisms based on their motility and magnetotaxis, 
however, only a few MTB are in axenic culture.  The taxonomy of MTB is heavily 
based on the comparative sequence analysis of their 16S rRNA genes, which 
can be investigated without prior cultivation.  Based on 16S rRNA sequence 
similarity MTB are polyphyletic and are clustered within several classes of the 
Proteobacteria and also the phylum Nitrospira.  The purpose of this study was to 
identify and characterize MTB retrieved from various sites in the Mojave Desert 
via 16S rRNA sequence analysis. 
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Tesla Birnbaum 
Mentor – Dr. Bing Zhang 
University of Nevada Las Vegas – Department of Physics & Astronomy 
(NASA) 
 
Gamma-ray bursts (GRBs) are the most violent explosions in the universe.  Much 
of what we know about these highly energetic, short-duration bursts of gamma-
rays comes from their afterglows, which are long-lasting broadband signatures 
following the initial bursts.  Scientists have long speculated over the x-ray 
afterglow light curves of GRBs, which contain a mysterious shallow decay 
component.  Recently, Ryo Yamazaki introduced a new theoretical model for the 
shallow decay component called “prior emission.”  According to his model, there 
is actually x-ray emission prior to the prompt GRB.   Our goal is to determine if 
the prior emission model is consistent with the external shock model.  To do this, 
we will analyze prompt optical data and compare it to predictions derived from 
the theoretical models.  Determining whether or not prior emission is consistent 
with the external shock model is crucial to better understanding the origin of the 
prior emission and the physics of GRB progenitors.   
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Robert Gex 
Mentor – Dr. Bing Zhang 
University of Nevada Las Vegas – Department of Physics & Astronomy 
(NASA – EPSCoR) 
 
I am investigating short-term duration X-ray outbursts (XROs) and their 
occurrence in the universe.  The first  time these phenomena have been 
observed was by accident when observing supernovae within a host galaxy.  In 
order to confirm possible occurrences from similar events within host galaxies, I 
must filter through data gathered from the Chandra X-ray Space Telescope.  I will 
be working directly with years of processed data from Chandra and another 
graduate student in the program to see if these XRO events have occurred in the 
past.  After finding possible XRO candidates, I will further analyze the data using 
image processing software as well as IDL programs and functions to measure 
light-curves and luminosities of the events hosting the XRO candidate.  When 
sufficient data has been gathered I will have a better understanding of XROs and 
the probability of them occurring in the universe. 
 
Alex Jacobson 
Mentor – Bing Zhang 
University of Nevada Las Vegas - Department of Physics & Astronomy 
(NASA – EPSCoR) 
 
Diana Mkrtchyan 
Mentor – Dr. Daniel Proga 
University of Nevada Las Vegas – Department of Physics & Astronomy 
(NASA – EPSCoR) 
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Michell Chaires 
Mentor – Dr. Kumud Acharya 
Desert Research Institute 
 
Abstract 
The accumulation of reactive oxygen species (ROS) and free radicals within 
tissues creates oxidative stress, causing damage and eventual aging in an 
organism.  Intense activity can increase the level of oxidative stress that occurs 
within an organism.  In honey bees, this activity occurs during foraging flights.  To 
measure levels of oxidative stress resulting from low and high foraging activity, 
we set up three colonies: a colony with a pollen trap to cause increased foraging, 
a normal colony (control), and a colony with an artificial waterfall to limit foraging.  
We counted flights of marked foragers at each colony for 5 to 6 hours per day. As 
predicted, more pollen foraging flights occurred in the pollen trap colony. There 
was a steady rate of foraging activity in the normal colony, and low rates of 
foraging in the waterfall colony.  Foragers tagged for age and with matching 
foraging rate data from each colony were collected in liquid nitrogen and frozen 
at -80° C.  Future studies will measure expression of genes involved in oxidative 
stress in the brains and flight muscles of these bees utilizing western blots (to 
measure protein expression) and quantitative real-time PCR (to measure RNA 
expression).  
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Loann Larsen 
Mentor – Dr. Michelle Elekonich 
University of Nevada Las Vegas – School of Life Sciences 
 
Abstract 
The accumulation of reactive oxygen species (ROS) and free radicals within 
tissues creates oxidative stress, causing damage and eventual aging in an 
organism.  Intense activity can increase the level of oxidative stress that occurs 
within an organism.  In honey bees, this activity occurs during foraging flights.  To 
measure levels of oxidative stress resulting from low and high foraging activity, 
we set up three colonies: a colony with a pollen trap to cause increased foraging, 
a normal colony (control), and a colony with an artificial waterfall to limit foraging.  
We counted flights of marked foragers at each colony for 5 to 6 hours per day. As 
predicted, more pollen foraging flights occurred in the pollen trap colony. There 
was a steady rate of foraging activity in the normal colony, and low rates of 
foraging in the waterfall colony.  Foragers tagged for age and with matching 
foraging rate data from each colony were collected in liquid nitrogen and frozen 
at -80° C.  Future studies will measure expression of genes involved in oxidative 
stress in the brains and flight muscles of these bees utilizing western blots (to 
measure protein expression) and quantitative real-time PCR (to measure RNA 
expression).  
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Abstract 
The accumulation of reactive oxygen species (ROS) and free radicals within 
tissues creates oxidative stress, causing damage and eventual aging in an 
organism.  Intense activity can increase the level of oxidative stress that occurs 
within an organism.  In honey bees, this activity occurs during foraging flights.  To 
measure levels of oxidative stress resulting from low and high foraging activity, 
we set up three colonies: a colony with a pollen trap to cause increased foraging, 
a normal colony (control), and a colony with an artificial waterfall to limit foraging.  
We counted flights of marked foragers at each colony for 5 to 6 hours per day. As 
predicted, more pollen foraging flights occurred in the pollen trap colony. There 
was a steady rate of foraging activity in the normal colony, and low rates of 
foraging in the waterfall colony.  Foragers tagged for age and with matching 
foraging rate data from each colony were collected in liquid nitrogen and frozen 
at -80° C.  Future studies will measure expression of genes involved in oxidative 
stress in the brains and flight muscles of these bees utilizing western blots (to 
measure protein expression) and quantitative real-time PCR (to measure RNA 
expression).  
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Abstract 
Thermoelectric and electronic properties of AgSbSe2 
Cubic I-II-VI2 semiconductors have been studied widely for potential 
thermoelectric applications by several groups. Recent investigations show 
minimal thermal conductivity for AgBiSe2 and AgSbTe2 due to intrinsic phonon 
scattering process due to strong anharmonicity in bonding. AgSbSe2 is 
structurally similar to these chalcogenides and crystallizes in the cubic structure 
at ambient condition. The thermoelectric figure of merit, Seebeck co-efficient and 
thermal conductivity was measured as a function of temperature from 10 K to 
350 K. We compare our results with its ternary analogues. 
 
The accumulation of reactive oxygen species (ROS) and free radicals within 
tissues creates oxidative stress, causing damage and eventual aging in an 
organism.  Intense activity can increase the level of oxidative stress that occurs 
within an organism.  In honey bees, this activity occurs during foraging flights.  To 
measure levels of oxidative stress resulting from low and high foraging activity, 
we set up three colonies: a colony with a pollen trap to cause increased foraging, 
a normal colony (control), and a colony with an artificial waterfall to limit foraging.  
We counted flights of marked foragers at each colony for 5 to 6 hours per day. As 
predicted, more pollen foraging flights occurred in the pollen trap colony. There 
was a steady rate of foraging activity in the normal colony, and low rates of 
foraging in the waterfall colony.  Foragers tagged for age and with matching 
foraging rate data from each colony were collected in liquid nitrogen and frozen 
at -80° C.  Future studies will measure expression of genes involved in oxidative 
stress in the brains and flight muscles of these bees utilizing western blots (to 
measure protein expression) and quantitative real-time PCR (to measure RNA 
expression).  
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Gallium nitride (GaN) is a group-III nitride semiconductor; which may prove 
useful in developing optical instruments that operate under high ambient 
pressures.  The purpose of this project is to examine the properties of GaN under 
varying conditions. The methods used in this experiment consist of modeling free 
energy as a function of lattice constants; calculating bond lengths, bond 
strengths, and bulk moduli; and comparing the resultant data with values in 
published literature. We will also compare these results with experimental data 
drawn from x-ray diffraction scans. By doing so, we hope to determine whether 
gallium nitride is suitable for use as a semiconductor at high pressures.  
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Gallium nitride (GaN) is a group-III nitride semiconductor; which may prove 
useful in developing optical instruments that operate under high ambient 
pressures.  The purpose of this project is to examine the properties of GaN under 
varying conditions. The methods used in this experiment consist of modeling free 
energy as a function of lattice constants; calculating bond lengths, bond 
strengths, and bulk moduli; and comparing the resultant data with values in 
published literature. We will also compare these results with experimental data 
drawn from x-ray diffraction scans. By doing so, we hope to determine whether 
gallium nitride is suitable for use as a semiconductor at high pressures.  
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